Data on marine and brackish-water fishes recorded in the area of the Parque Nacional Sistema Arrecifal Veracruzano in the southwest Gulf of Mexico were extracted from online aggregators of georeferenced location records, the recent ichthyological literature reviewed, and collections and observations made to provide a more complete faunal inventory for that park. Those actions added 95 species to a comprehensive inventory published in 2013, and brought the total to 472 species, an increase of 22%. Seventy-four percent of the additions came from online aggregators of georeferenced species records, which clearly demonstrates the value of reviewing and incorporating such data into species inventories. However, different aggregators recorded different sets of species, and some of their data were linked to outdated taxonomy or included identification errors. Hence individual records from multiple aggregators need to be obtained and reviewed for such issues when using such data to compile and revise faunal inventories. Existing lists also need to be carefully reviewed to ensure that errors are not perpetuated during updates.
Introduction
The Parque Nacional Sistema Arrecifal Veracruzano (PNSAV), which has an area of 522 km 2 , encompasses approximately 50 coral reefs with a combined area of 70.2 km 2 , only half of which are emergent, along a 50 km stretch of the coastline immediately adjacent to Veracruz city (~450,000 inhabitants), on the southwest coast of the Gulf of Mexico (GoMx). These reefs, which are situated in a shallow area of the continental shelf in which the water is < 50m deep, include some along the shoreline and others as much as 21 km offshore. This area was established as a national Marine Protected Area (MPA) in 1992, with modifications and additions in 2000 and 2012.
As part of the management effort involved in the declaration of that MPA Del Moral-Flores et al. (2013) spent five years working up a comprehensive check-list of the fish fauna of that area, was based on a review of 13 previous publications, as well as their own collections and observations. That list included 387 species of shore-fishes (marine and brackish water fishes) known from the PNSAV. There have been only two subsequent publications that provide further documentation of the PNSAV's fish fauna, by Ayala-Rodríguez et al. (2016) , and Tello-Musi et al. (2018) . The present paper builds on that work by incorporating more recently available data from several sources and reviewing information in those previous publications to provide an update to that inventory.
Materials and methods
The additions to, name changes and deletions of questionable records of some species listed from the PNSAV that are presented here are based on a review of those previous papers and incorporation of information from two additional sources: georeferenced records of species present in the PNSAV obtained from the digital databases of four major online aggregators that contain biogeographic information on fishes in the Gulf of Mexico, and our own collections and observations in the PNSAV. We reviewed and assessed the validity of the names used and questionable records of various species listed by Del Moral-Flores et al. (2013) and similarly reviewed the list of species arising from a subsequent study by Ayala-Rodríguez et al. (2016) . Tello-Musi et al. (2018) provided further information on one species.
In recent years various efforts have led to large databases on the distributions of species becoming available through online museum databases, and from online aggregators that collate and distribute data from museums and a broad range of additional science sources. We took advantage of this trend by obtaining georeferenced records for species of fishes present in the area of the PNSAV from six major aggregators: i) the Mexican National Commission for the Use and Conservation of Biodiversity (CONABIO: http://www.conabio.gob.mx/informacion/gis/) a national aggregator that collects data from Mexican science sources, and three aggregators that obtain data from a wider range of international sources;
ii) Integrated Digitized Biocollections (iDigBio: https://portal.idigbio.org/portal/ search), an NSF sponsored effort run by the University of Florida that provides digital data from US collections; iii) the Global Biodiversity Information Facility (GBIF: https://www.gbif.org/), which draws data from 45,000+ datasets on a broad range of organisms from a wide range sources scattered in most major areas of the globe; iv) Fishnet2 (http://www.fishnet2.net/), which aggregates data from ~75 museum databases in North America (mainly), Europe, Asia and Australia; v) the Ocean Biogeographic Information System (OBIS: https://obis.org/), a clearing house for data that aggregates museum and local-aggregator data on various aspects of the biology of marine organisms, including their geographic distributions, is hosted in Belgium, and has 13 regional nodes scattered around the world, including the USA; and vi) FishBase (http://www.fishbase.org), an international aggregator supervised by a consortium of nine non-USA international institutions that takes data on fishes in general from a broad range of sources.
These aggregators often recycle some data amongst themselves. To obtain data on occurrences of fishes from the PNSAV we searched each of those databases for georeferenced species records within a quadrat with latitudinal and longitudinal limits that closely bounded the PNSAV, with latitudes from 19.04° to 19.26°N, and longitudes from -95.75° to -96.18° W. Individual georeferenced records can be obtained from each aggregator. Since water depths within almost all of the PNSAV, particularly around the reefs, do not exceed 50m (Liaño-Carrera et al. 2019) we included in our results only those species known to occur at depths between 0-50 m in other parts of their geographic ranges. We excluded records of species of poeciliids, characids and cichlids as those are primarily or exclusively freshwater taxa. The records obtained from those aggregators were reviewed, to check for inconsistencies between putative occurrences and the known geographic ranges of species, which are not uncommon (e.g., see Robertson 2008) , and to ensure included occurrences relate to updated taxonomic nomenclature, based on that in Eschmeyer's Catalog of Fishes (Fricke et al. 2019) . The PNSAV lies within the known geographic ranges of all species included in this update whose records in that MPA came from the aggregators.
Omar Domínguez-Domínguez (ODD) led a collecting expedition to the PNSAV in 2015 as part of a study of connectivity among reef fish populations throughout different reef areas in the Mexican tropical west Atlantic. That effort focused on both readily visible and small, cryptic fishes hiding in the reef matrix. For the latter the anesthetic clove oil was used to make collections (e.g., see . Voucher specimens of all small cryptic species collected by ODD were preserved in ethanol and have been deposited in the Colección de Peces de la Universidad Michoacana de San Nicolás de Hidalgo (curator MC Xavier Madrigal, xmguridi@yahoo.com).
Horacio Pérez-España (HP-E), based at the Universidad Veracruzana in Veracruz City, has spent decades studying reef fishes in the PNSAV. During a week in May 2019 D Ross Robertson (DRR), Carlos J Estapé (CJE), and Allison Morgan Estapé (AME) made scuba and snorkeling dives at a variety of inner and outer reefs in the northern and southern parts of the PNSAV. That activity led to the observations of species not on any previously published lists, or in online databases, and photographic records of various species.
Gnatholepis thompsoni, which is closely related to G cauerensis, is found on both sides of the Atlantic, including throughout the Greater Caribbean (Rocha et al. 2005 ; Van Tassell 2011) 
Questionable records from Del Moral-Flores et al. (2013)
Del Moral-Flores et al. (2013) listed 387 species in 206 genera and 92 families, including 21 elasmobranchs and 366 bony fishes in the PNSAV. We excluded ten species from this list that were not replaced by other names, due to likely identification errors, which would reduce the number listed by that paper to 377 species.
Narcine sp. to Narcine bancrofti (Griffith & Smith, 1834) . Narcine bancrofti, which is included in the Del Moral-Flores et al. (2013) list, is the only member of this genus currently recognized from the Gulf of Mexico and Caribbean. Narcine sp. may have been used due to longstanding confusion arising from misidentification of N. bancrofti as N. brasiliensis (now known to be a Brazilian endemic, see Rosa et al. 2007) or to the fact that coloration of N. bancrofti varies considerably. We excluded this record during the update. Alosa sapidissima (Wilson, 1811) is a temperate species with a native range in eastern North America from Canada to the central east coast of Florida (Natureserve and Daniels 2019) . There are only two members of the genus with established populations in the GoMx, both of which are endemic to the northern Gulf. Alosa alabamae Jordan & Evermann, 1896, is restricted to the northeast section of the gulf (Natureserve 2010) . Alosa chrysochloris (Rafinesque, 1820) ranges more widely, as far south as the Texas/ México border (Robertson and Caruso 2018) , and is the most likely candidate for any Alosa found in in the southwest GoMx. Adults of Alosa spp. are marine, but spawn in rivers, and juveniles can be found in estuaries (Natureserve and Daniels 2019; Limburg 1996 , O'Connell et al. 2004 Figure 2 . Cynoscion jamaicensis (Vaillant & Bocourt, 1883) . This species is largely restricted to South America and extends no further north than Honduras on the continental shoreline (Fredou and Villwock de Miranda 2015) . This record most likely represents a misidentification of one of the three species of Cynoscion that have been found in the PNSAV, but were not included in the Del Moral-Flores et al. (2013) list (see Table 1 ). Castro-Aguirre et al. (1999) did not record it from México. This record was excluded during the update. Stegastes fuscus (Cuvier, 1830) to Stegastes adustus (Troschel, 1865) . While the specific name fuscus was long applied to the Caribbean dusky damselfish as Pomacentrus fuscus under the assumption that there is a single west Atlantic species, S. fuscus is a Brazilian species not known to be present in the Greater Caribbean (Carter and Kaufman 2003 no verified recent records of either of these two species in the southwest Gulf of Mexico since H. burekae was described. Halichoeres burekae is a common inhabitant of PNSAV reefs (our observations) that is in the Del Moral-Flores et al. (2013) list. We excluded these two records during the update. Ophioblennius atlanticus (Valenciennes, 1836 (Gmelin, 1789) to Eleotris amblyopsis (Cope, 1871) . Pezold and Cage (2002) revised the genus and found that E. pisonis is restricted to eastern South America. Eleotris amblyopsis has been collected in the study area (see Table 1 ). We excluded this record when constructing the update. It should also be noted that Eleotris perniger (Cope, 1871) which ranges from Veracruz south to Brazil (Pezold et al. 2015 ) also has aggregator records very near the PNSAV and probably occurs within it.
Elacatinus evelynae (Böhlke & Robins, 1968) to Elacatinus prochilos (Böhlke & Robins, 1968) , which is on the Del Moral-Flores et al. (2013) list. Elacatinus evelynae, which has a color pattern very similar to that of E. prochilos, is restricted to the Bahamas, Antilles and central Caribbean. It is not known from the northwest Caribbean. Elacatinus prochilos does occur along the coast of the northwest Caribbean from Honduras to northeast Yucatan and hence is the more likely of the two species to be present at Veracruz. There are no records of either species from the reefs of Campeche bank. We excluded this record from the update Tigrigobius dilepis (Robins & Böhlke, 1964) and Tigrigobius saucrus (Robins, 1960) to Tigrigobius redimiculus (Taylor & Akins, 2007) . Records of T. dilepis and T. saucrus in the PNSAV precede the date of the relatively recent description of T. redimiculus, which was based on specimens from the PNSAV. These three species have similarly structured color patterns, with the dark marks on the head and body ranging from brown in T. saucrus to red in T. dilepis to a brown body with a red head in T. redimiculus (Figure 3) . Figure 3) were observed, despite searches for them by DRR, CJE and AME in May 2019. We excluded these two records from the update.
Questionable additional records from Ayala-Rodríguez et al. (2016)
The study of fishes in the PNSAV by Ayala-Rodriguez et al. (2016) was focused primarily on larval fishes. However, they also added 16 species, based on records of adults, that were not included by Del Moral-Flores et al. (2013), including two deep-water species (Bregmaceros cantori (Milliken & Houde, 1984) and Tetragonurus atlanticus (Lowe, 1839)) we do not include here, and three questionable records that we discuss below.
Menidia menidia (Linnaeus, 1766) . The generally recognized geographic range of this species is limited to the east coast of North America, from central Florida to Newfoundland (Carpenter and Munroe 2015) . This record likely relates to a congener, e.g., M. peninsulae, which was not recorded in the PNSAV by either (Bloch & Schneider, 1801) . The generally recognized geographic range of this species is the east coast of North America from Nova Scotia to southeast Florida, with occasional individuals on the southwest coast of Florida (Chao, 2003) . Cynoscion nebulosus (Cuvier, 1830) , which Ayala-Rodriguez et al.
(2016) also recorded in the PNSAV, is a look-alike sister species that is sometimes misidentified as C. regalis (Chao, 2003 Hence it seems best at present to regard M. vagrans as a synonym of M. martinica. We did not include this record in the update.
Additional species from the aggregators and recent literature
We found records of 95 additional species not listed by Del Moral-Flores et al. (2013) that are known to occur in depths shallower than 50 m elsewhere in their geographic ranges. Those, which include two elasmobranchs, are from 73 genera and 41 families (Table 1) , with eight of those families and 42 of those genera not recorded by Del Moral-Flores et al. (2013) . Seventy-one (74.7%) of the additional records came from the six aggregators. While those aggregators produced the great majority of additional records only seven species (9.9% of those in aggregator databases) were recorded in all six aggregator databases. In addition, 10 (14.1%) of those 71 species were recorded from only one aggregator, eight from GBIF and one each from FishBase and OBIS.
GBIF provided the greatest number of additional aggregator records, 61 species, but missed 14.1% of species recorded by one or more of the other aggregators. CONABIO recorded 18 additional species, iDigBio 49 species, Fishnet2 42 species, FishBase 15 species, and OBIS 18 species. Given this degree of variability in numbers and identity of species recorded by different aggregators it is evident that records need to be obtained from multiple aggregators to assemble comprehensive checklists. Further, two aggregators that draw data from the same sources do not necessarily provide the same set of georeferenced records for the same species: that table shows concurrence of additional species records among those extracted from iDigBio and Fishnet2 in only 37 (69.8%) of 53 cases in which either source provided a record, with five cases of species for which records extracted directly from Fishnet2 were not present in iDigBio. In contrast, GBIF, which also receives Fishnet2 data, did record all species recorded by Fishnet2.
The additional species records also include 25 species not in the aggregator databases: 12 of those recorded by Ayala-Rodríguez et al. (2016) , one by Avalos et al. (2008) 
Additional species and endemics observed by the authors during May 2019
Mobula aff. birostris (the Caribbean manta; see Stevens et al. 2018) . A large individual of this unnamed species, which has a distinctively different color pattern to that of M. birostris (Walbaum, 1792) (see Stevens et al. 2018) , the only other morphologically similar species in the wider Caribbean, was closely observed by CJE, AME and DRR as it circled overhead during one dive; unfortunately poor visibility then did not allow for an adequate photograph. Haemulon boschmae (Metzelaar, 1919) was photographed by the wreck Riva Palacio (Figure 5) , Calamus nodusus Randall & Caldwell, 1966 was photo- (Figure 7) , including one aggregation of 5 adults, in relatively shallow water for this species (14-20 m depth). H P-E had noticed this species previously on PNSAV reefs, present in some years, not in others. We repeatedly observed schools of Kyphosus spp. containing young adults of Kyphosus cinerascens (Forsskål, 1775) on several reefs which, due to its distinctly elevated dorsal and anal fins (see Knudsen and Clements 2013) , is easy to distinguish from other members of the genus. DRR observed Entomacrodus nigricans Gill, 1859 living in barnacles in 0.5 m depth water, its typical habitat, at the base of a lighthouse on each of two emergent reefs. 
Variation in coloration of two species of Hypoplectrus endemic to the southwest Gulf of Mexico
Two species of Hypoplectrus that are endemic to the southwest GoMx were recently described, both of which are present in the PNSAV. The descriptions were based on few specimens and did not adequately cover the range of variation in live coloration we have observed, and photographed, in both species at the PNSAV. As color patterns are important taxonomic aids for identifying Hypoplectrus species and often vary within as well as between species we present additional information on variation in both species.
Hypoplectrus atlahua. The type locality of this species is offshore from Tuxpan, 250 km north along the coast from the PNSAV. The photographs presented here represent the first published of the live coloration of this species, as the original description included only photos of freshly killed specimens. Here we present a selection to show variation in the coloration of adults and describe some of that variation. We also present images and describe the juvenile color pattern, which is quite different to that of adults. We observed a full range of color patterns from that of small juveniles grading to that of the largest adults. Large adults of H. atlahua have uniform dark brownish black head, body and fins, the head usually being paler than the body (Figure 12G, I) . The eyes are brown, and there is a prominent blue spot at the upper corner of the operculum, varying amounts of blue lines on the face (sometimes virtually absent: Figure 13) , and a prominent blue front margin to the pelvic fins ( Figure  12 , and see Tavera and Acero 2013) . Individuals of many other species of Hypoplectrus often have a blue spot at the upper corner of the operculum but smaller and more weakly colored than in H. atlahua. There is often an indistinct darker triangular bar extending down and back from the eye to the lower rear corner of the operculum and the body can have indistinct dark bars ( Figure 12F ). The body sometimes has 15-20 faint vertical blue lines extending between the dorsal and ventral body profiles ( Figure  12H ). Adults can change color between uniform blackish brown to mid-brown with indistinct dark blotches on the rear of the body (see Figure 12A -C, all of one fish), or they may change between a dark, indistinct barred pattern and more uniform dark pattern (see Figure 12D , E, both of another single fish).
Hypoplectrus atlahua juveniles (Figure 13 ) are differently colored: juveniles sometimes have pale bodies with five dark bars on the upper body, the anterior two brown, the rear three blackish, the third bar broken into two blotches, the last bar on the end of the caudal peduncle with two black spots adhering to its rear border, each of those spots with a bright white spot above it. Alternatively they sometimes have a grey-brown body, with a darker area along the side of the head and mid-flank, and a series of black blotches at the rear of the body, a vertical pair under the anterior soft dorsal, a single blotch under the rear of the soft dorsal, a large blotch before a pair of small round spots on the end of the caudal peduncle and base of the caudal fin, with whitish areas before and behind the top of the large caudal-base blotch. The fins are translucent. As fish grow, they get a progressively darker body and fins and the rear black blotches become less distinct.
Hypoplectrus castroaguirrei (Figure 14 ) Del Moral-Flores et al. (2011) described this species as being pale yellow, with fine blue lines on the head and chest, and blue spots on the top of the head; indistinct brown bars on the body, an oblique black bar from the top of eye down to the lower edge of the preopercle, a black blotch before the eye, both of those black marks finely edged with blue; a black blotch on the caudal peduncle; caudal, anal and pelvic fins yellow, the anal and pelvic fins with a thin blue border; the dorsal fin yellow with oblique blue lines. The type locality of this species is the PNSAV. There are very few photographs of live fish in the field available for this species (see Del Moral-Flores et al. 2011 ). Here we present and describe a selection taken on the reefs of the PNSAV, to provide an indication of the greater variation in this species coloration than was indicated in the original description. The ground color of the body of adults varies from pale yellowish white through mid-yellow to yellow with a brown tone over the upper body, to pale yellowish with indistinct brown bars on the upper body. The fins are yellow, and all except the caudal fin have a thin blue border. The dorsal fin, especially the soft part, is covered with many fine blue spots arranged in oblique lines, which sometimes coalesce into short, thin continuous stripes. The caudal peduncle bears a black blotch that varies considerably in size and shape, ranging from a small black blotch on the center of the upper caudal peduncle to a large, irregularly shaped blotch that covers most of the peduncle and extends forward on the rear of the body and onto the rear base of the soft dorsal fin, and sometimes is split into two separate blotches. The eye is black, surrounded by up to three black marks, including a triangular bar one angled back and down below the eye that is invariably present but varies in its length, a rounded blotch before the eye (present or absent), and a small rounded blotch above the top rear corner of the eye (present or absent). Those blotches are finely outlined with blue, there are varying amounts of blue lines on the snout, cheeks, operculum, nape, and breast, and varying arrangements of blue spots on the top of the head. The entire body of some individuals is covered with a series of ~15-20 thin vertical blue lines extending between the top and bottom profiles ( Figure 14B ). We have no photographs of small juveniles of this species.
Discussion
Taking into account the reductions in the number of species recorded by Del Moral-Flores et al. (2013) and the data we present here brings the total of shore-fishes currently known in the PNSAV to 474 species, an increase of 22.5% over the total listed by Del Moral-Flores et al. (2013) . These additional records also increased the number of genera of fishes in the PNSAV by 45, to 251 and the number of families by eight, to 100. Del Moral-Flores et al. (2013) used several statistical techniques to estimate the total size of that MPA fish fauna and arrived at a range of 415 to 455 species. While the highest of those estimates is close to (4.2% lower than) the adjusted currently known total number based on the data added here, the ability of experienced field observers to add seven species during one week's snorkeling and SCUBA diving in depths of < 30 m on PNSAV reefs indicates that even 474 may represent a significant underestimate. Recently, additional shallow reefs have been discovered in and nearby to the north of PNSAV (Liaño-Carrera et al. 2019) , which demonstrates the need for further studies of reefs not only of the PNSAV but elsewhere in the southwest GoMx.
Among the 95 additional species most live away from reefs, with 55.8% on and in soft bottom habitats and another 22.1% in pelagic or benthopelagic non-reef habitats. Only 22.1% of those species are demersal (or benthopelagic) forms that live on reefs and nine of those 21 species are small, cryptic fishes living within the interstices of reefs. Thus only 12 or 12.6% of the additional species represent relatively conspicuous reef fishes. Del Moral-Flores et al. (2013) efforts, in contrast were focused largely on reef fishes, mainly non-cryptic species. Populations of tropical reef-fishes and other shore-fishes do fluctuate, and rarer species may be seen at one time and not another (e.g., see comments above about Canthigaster jamestyleri). The update of a 50-year-old inventory of fishes on a Florida reef increased the total number of species by 21% (Starck et al. 2017) , likely due to faunal changes as well as the availability of better information from sources similar to those we used here. Changes in abundances of different species likely contributed to lack of some records in the Del Moral-Flores et al. (2013) . There is little georeferenced information available on the range of the Caribbean manta, Mobula cf. birostris, with the nearest existing records to Veracruz being at the eastern tip of the Yucatan peninsula and the Flower Garden Banks, off Texas, both ~1000 km from Veracruz. Among the aggregator-additions only one record, that of Lupinoblennius vinctus (Poey, 1867), represents a significant range extension, ~575 km from the west coast of the Yucatan peninsula. The fact that Veracruz is within the continental-shoreline section of the known range of all the remaining 71 additional aggregator species, almost all of which have up-to-date range maps published by https:// www.iucnredlist.org, provides reason to accept those records. Judicious use of such data to update species location-lists, as we have done here, is not unusual (e.g., see Starck et al. 2017 ). However, while there is no reason to suspect the validity of those aggregator records we used here we cannot exclude the possibility that some are erroneous without extensive work by competent taxonomists checking specimens at a variety of museums. While such activity would be ideal it is simply not practicable in an age of shrinking resources available for basic taxonomic research at museums.
Hypoplectrus species in the PNSAV: The only confirmed all-black hamlet in Veracruz state is H.atlahua. Hypoplectrus nigricans (Poey, 1852) is the Black Hamlet from the Caribbean, Florida and Bahamas. There are minor morphometric, meristic and color differences between the two species. However, those two species belong to geographically distinct, well differentiated genetic lineages, with H. atlahua a member of a GoMx clade that includes H. floridae and H. castroaguirre, and H. nigricans (from Belize at least) belonging to a Caribbean clade (Tavera and Acero 2013) . It should also be noted that H. nigricans from west Campeche bank reefs have a different color pattern to that of H. atlahua (see Robertson et al. 2016a) . Adults of H. nigricans from the Caribbean and Florida are variable in color and some have patterns very similar to that of adult H. atlahua, but typically lack the strong development of fine blue lines on the head that is seen in many H.atlahua. What juveniles of H. nigricans look like from those areas is unclear. The type locality for H. nigricans is Havana, on the north coast of Cuba, and which clade that population belongs to (GoMx or Caribbean) and how its color relates to that of H. atlahua and Caribbean H. nigricans remains to be determined. Large adults of H. atlahua in some cases have coloration remarkably similarly to that of some large adults of H. nigricans from the Caribbean, as can be seen in Figure  15 . The only difference in such cases is the larger size of the blue spot at the top corner of the operculum, and stronger blue anterior border of the pelvic fins in H. atlahua. Since those two allopatric, look-alike species belong to independent genetic lineages (Tavera and Acero 2013) these similarities likely are due to convergent evolution. Tavera and Acero's (2013) genetic analyses indicate that H. castroaguirrei also belongs, with H. floridae and H. atlahua, to a GoMx lineage that is well differentiated from the Caribbean lineage. As well as H. nigricans the Caribbean lineage includes H. unicolor, the name used, due to similarity in coloration, for H. castroaguirrei before it was recently described. Thus, as with H. atlahua having a color pattern that possibly evolved convergently with that of H. nigricans, the coloration of H. castroaguirrei may represent the result of independent convergent evolution by allopatric, look-alike species to a pattern that strongly resembles that of H. unicolor. The only consistent difference in the coloration of those two species is the presence of the strong black bar through the eye angled down towards the lower preopercle in H. castroaguirrei that is not seen in H. unicolor.
It should also be noted that Del Moral-Flores et al. (2013) listed five other species of Hypoplectrus as present in the PNSAV: H. aberrans Poey, 1868 , H. chlorurus (Cuvier, 1828 , H. gumigutta (Poey, 1851), H. guttavarius (Poey, 1852), and H. indigo (Poey, 1851) . DRR, CJE and AME did not observe any of these in May 2019 and we are not aware of any photographs of them from PNSAV that could be reviewed. Many species in this genus exhibit individual variation in coloration (see images in Robertson and Van Tassell 2015) . The color patterns of some individuals of H. aberrans, H. gumigutta and H. guttavarius, all of which do or can have large areas of yellow on the body, resemble the coloration of some individuals of H. castroaguirre, which, as can be seen in Figure 14 , varies in color. Similarly, the coloration of H. aberrans resembles that of a H. atlahua with a pale tail, and the coloration of H. indigo resembles that of H. floridae with the addition of heavy blue overtones. Revision of images of live individuals of those five species taken in the PNSAV would be useful for clarifying exactly how many species of this genus actually occur in the PNSAV.
Conclusions
Comprehensive inventories of local to regional fish faunas require not only literature reviews augmented by field observations and collections by inventory authors, but also careful and comprehensive review of information available in the databases of online aggregators. Those aggregators draw data from a variety of sources and provide information from museums that catalog specimens obtained since the beginning of research on fishes. Much of the aggregator material only became available recently and the amount of legacy information the aggregators provide continues to increase. Review of such material, and our own observations and collections, increased by 22% the known fish fauna of a large MPA next to a city with a substantial population and a university that has sponsored research on those fishes over the past several decades. This demonstrates the value of such aggregator material. However, different aggregators provide different information and multiple aggregators need to be consulted to obtain the fullest picture of their information. Aggregators do not themselves correct errors in material emanating from the primary sources of their information, which invariably contain uncorrected errors. Limi-tations in the quality of aggregator information due to misidentifications, outdated taxonomy and nomenclature, and errors in georeferencing of species records must be taken into consideration when using such data. In addition, the content of older lists needs to be carefully reviewed when updating faunal lists, to help ensure that old errors do not continue to be perpetuated, and that updates do not consist solely of additions to faunas.
